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A-l VYSL sl^ ^ ^^ol ol 7 >^ nfl^) <y^£]^ «V^- 4^^, 

^^Rr ^rfl^ AlSlil-^ #^*>J1, ^cfl^l <05]£# 

7] >a^# Z^ofl cfl^V ^-7> ^iL«^g- ol-g-SH oj^^ ^*Vcf. M-^ 

<33l&3 tilJH ^sj-ofl ^ ^7} ^ 4=f-Jr ^X] tgig-g. ^a^-o.^ tiV^. J± 

£ 1 

M(i), ^TllSI: T(i), SDML(Sign Difference & Minimum absolute LLR) Stopping 
Criterion *&*\ , Sefl^J ^5 ^ ^ s]^ 
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^ ^ 4^ ^ ^1 ^ ^{METHOD AND 

APPARATUS FOR ERROR CORRECTING IN CDMA WIRELESS COMMUNICATION SYSTEM} 

[£^£l 

£ l^r £ ^HH^S} EiiL 

£ 2fe £ 1^1 ^#71(117)^ tfl^- 5LA]t!- lr^-5L 

5. 3£r ^ ^HH SDML Stopping Criterion « 0 V ^# °l-g-tr ^ji 

£ 4^ A>ol^ 7 > 5114^ °fl U^sl SDML Stopping Criterion « 0 V ^4 # 

Hfls] stopping criterion ^ lr°fl ty^r Se)]^ S^ltr ^Efl^ 

£ 5^r a>o]^7]- 5114^ nfl SDML stopping Criterion y o v ^4- f 1 

sfl^l stopping criterion ^ ^5 «V^- ^-Jl £a]*V ^Efll 

-£ 6£r Sdl^ A>o]^ 7 > 2558<H SDML Stopping Criterion «<H44 # 

efl^ stopping criterion ^Ir^l Sefl^ °l]e1-§; J£a]*V ZLEfl^ 

£ 7-8- ^e1]°J a>o)^7> 2558H *fl SDML Stopping Criterion y cM4 # 

efl^ stopping criterion H c v ^ *r€- ^ ^S. ^^-§- 5I*ltr nsfll 

42-4 



1020020078523 #^ ^a}: 2003/3/18 

^fJL ^ ^ ^ o]^ ^A] AlAeJol]^ SL^ ^ £ «J-^ofl 

^-#3 £.3. JfJ*. ^^(CDMA: Code Division Multiple Access, ^l*} " 

CDMA"sf ^f>}7)£. ^rt\.) o]i§- -f-A] A]AEfl^ ^ ^oHr ^--g-^.^ o]*l .2. 

^^^>7l ^tr -£.-fr 33 (error correction)* ^tb^. ^^-^ ^<Hr 

^aJ^^ ^ w o v ^* A}-g-*H ^Ajs} 31^* ^ 

^ WJ-AI^. ^E^t}. ZL5icfl, CDMA °}%- #Aj AliE^cH]^ AV-g-s]^ cfl^^o] ^Hj- 

_2.fi- 33£- ^iH^M 1 ^ ^^(Convolutional code)!- °l-g-o-Rr «_H^ .2J= 
(turbo code)# °l-g-*f^ «o v ^^ ¥ 7>3 rfla^^l ^r^^cf. 

^5- ^l3^1tfl(3G: 3rd Generation) a^ea ^«>J1 ^tt ^ 

71 «J-Al3f til^7l O.^ 33 EiJi =1=7}- ^E-ji^C}. A o V 7 ] ^ 

-3=^ ^efl<Hl 33* ^Sfl A)--g-£)oi ^ig^ ^ =LE.<i «1 <5}<*| .31 

# A] oil ^ 3-°^- <k V ^7i Aj-y] ^Wj-^t ^s. 

33* ^ A}-g-5q^ ^2] *V =LE.<?1 EiJi irLEL^ ^ti^O-H t^o"}^ #*ofl 

^tr -2-^-1- Jl^^S. 33*}°1 ell ol b] #$-°\ x\g\^ ^oj ^ oirf^- 7 }a1 
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-#7} EiJiL S£Ll- (encoder )9l ^-SL7] (turbo encoder)^ L ^ 

iL «1M(L information bits)^ (frame )-£-3. ol=Lo^ oi^-g. =- 7 fl<i) ^ 

1 ifltf ^It ^(parity symbol)* ^*Rr ^£1 7}*H , ^ 

-r- 31 (component code)^.^ RSC(Recursive Systematic Convo 1 ut i ona 1 ) ^Jl-i- ^-^-tr^K 
m^r^^-S ^-71 &\£L 5lEL±r ^ 7fl£] RSC ^Ml^S <£b\ e) tf| ( inter leaver )# -§-*fl ^ 1 
3- <3^*M -f-JlS.^, ^-Jl>M A ^ -¥-3l<*H t}RV ^/<£^ #^(SIS0: 

Soft Input Soft Output, °}?>\ "SISO"^ ^\7}S. tr^-) ^2.7} ( decoder ) 1- 
sU, ^"71 SIS0 ^-S7l#5.^-Ei *-7\ ^(extrinsic information)* m^Kr 

4^* -§-*fl ^ 4 Jl( iterative decoding)!- ^^>7ti €^f. *r&H ^ ^-Jl 

*]7 r ^S7lS] ^ ±5L * ZL 4^ ^&H1 14s a1^> *]<£.g. ^l^V 1^3. 

A 1 *r-§-^:4. ^, <£4 ^s. « 0 V ^HH ^-3- ^^>ji 43: ofl n}^ ^ i£f 

^4i^>7] ^H*1H^ ^ji^Kr ^]<as] sm- ^3 -fFr* ^isflo^H ji-g- o) 

» ^Htr H o Vl ^AS CRC(Cyclic Redundancy Check) «1M7> #7l E-|.M. 3 = 3* a>^-s] 
4l ^71 CRC tijEf ol-§-*Rr av^- ^1 ^ tij-^-g- xHl^l ^ ^ai 

y}4 ^Jr ^n>cf #^sl^ Hefl^ofl cflsfl CRC aim* oj-g-^V 0.=. ^#( er ror 
detection)* ^^-S. oj-f-o^cK ojnfl, j>_=- 3^ Sefl^ofl 

oflE^7> &£c^ ^5}<3 V\ o]AV^ SLjr.= ^* r *l gJrJl, sfl^- H^|ojo| 4 

42-6 



1020020078523 2003/3/18 

<12> ZLB^ 6\ 7 )s^ ^"71 E-lJi 3^1*1 ^ ^Jl* ^ ^ ^JL 3*1 7l§ 

(stopping criterion, °}?>} "stopping criterion"°l5}- ^^}7]S. ^^s> 

<13> oV^- ^-Jl stopping criterion^: *\-7]s± ^ l>-g- ^Sflo) ^- 

<w> 2:^ l: M(i) > T(i) M(i) = T(i)«a ^ 3*1 (stop the decoding 

iterations if M(i) > T(i) or M(i) = T(i) at any SIS0 decoder in the ith iteration) 

<15> <^ l>d]]*\ MCOtt i«i^| tiV^- 4^ 43°lH ^-Jl 3*1* 

EiiL ^-Jl ^efl<y (turbo decoding frame) ^-fr M-^ifl^ ^(measure )°1 31, T(i)fe 

i#*fl ^ ^-Jl iijrsi sefl^oll cfltfl ^7V t 5^ 

°fl cfltb °J3l&( threshold)^*}. 4 ^ ^ofl^ # 7 ] M (i)# *lel ^sfl ^ 

^ ^7l a}^- 43°^ ^3=1x7 T(i)Sf tiliUSH, ^-7] tiliil ^-4 

A oM <S7i 1># nj-^s^ Sfltg- aV^ ^S_c$X\ 421 3*l*r7fl ^Cf. o] ^ A^ofl^ 
^"71 4JL71-I- ^<5Rr ^ 7fl^ SIS0 4^711-, ^lSISO 4Jl7lfi]- *fl2SIS0 4 

JL71 S.^f-# ^>^o.S. -f-«]H ^-Jl^ -Cj-^-i- "12) ^ al^- ^(iteration 
decoding)"^ 3^*r7]3. ^r^. 2?fl^ a o v 7 | *m SISO -^Jl71 ^ *)l2SIS0 ^Jl7l ^ o] 
±. *V SIS0 4l7|f 3r^^r 0.55)^1 ^ Ja.jr 7 > 3fe ^^cf. 

<16> oj7M ^14^1 ^l 1 ^ »> Si^f ^7) ^ 4JL# tr stopping 

criterion!-^! n}€- « 0 V^^- -g^*}^ rq-^-jzf ^-cj-. 
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<17> (1) Genie-aided Stopping Criterion *#^! 

<#7) Genie-aided Stopping Criterion HM£ (simulator )9l 

Genie7> 4JL7l^ 4Jl 4^-8: #£*r^*l ^2)2) SIS0 4JL7MH ^ 

^(information codeword)^ ^iLl- HlJH«H ^-ff-7} ^#5}7l 

<LsL^ 7}^}7] nfl^-ofl l^B^t}. cfnV # 7 1 Genie-aided Stopping 

Criterion »<t^£r cf€- stopping criterion^* ^>-g-^>^ H}-*1# 0 1 o]av^ ^^«flo> 
it 7]&°.S-™1 ^-g-^cf. ZL ol-H-^ ^>7l Genie-aided Stopping Criterion ty^-Sr ^ 
33r^tr «:3*IM EliL 417} 7>^*>JE13. ^oflA^ ^^o] 

<i9> <^7l^ #7l Genie-aided Stopping Criterion u J-^^g- M-eHI 1 ^ £j. 7 ] 2 >s>f 

<20> S £ 2 : M(i) = TCOU o>^- ^ ^*l(stop the decoding iterations if M(i) 

= T(i) at any SIS0 decoder in the ith iteration) 
<2i> cj, <^7i 2>^l^i M(i)^r i»l*fl «>4 42 ^HHH SIS0 4-£7l ofl^ 

4^ ^sfl^Sr Se^^S] ^-o) tilE^f i4B]-Lfl^(M(i): number 

of different bits between a transmitted and a decoded frame at any SIS0 decoder in 

the ith iteration), ^ls* T(i)^ 0^n}(T(i) = 0). 
<22> (2) CRC Check Stopping Criterion «<H 
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<23> ^ti}^ CDMA Al^olH Ei-S- -^-3171 ^^fe Sefl^^r 

Jl7}o|H ^-31* *fl# ^ellojofl cfltr ^ ^ c^«.^. ^ ^^ofl tiji^ ojs^. 
SL^f CRC «U=7> $icf. ^-7) CRC ti|Eo] ngflojofl cfltr -2-fr ^ 

^-¥- 4 s ^tt ^"^-8: #7l B^iL ^71^ stopping criterion's^ A>-g-^ ^ 

^r, B)iL ^-S7lS Sefl-y^l cflsfl «V-*j- ^Jr 4*cHH CRC 3^} 

(CRC check) M 'frl- 3 Jl , '^-7}- 

<24> <^7H # 7 ] CRC stopping criterion M-E^ 1 ?! ^>7l <S^i 3>4 ^tf. 

<25> s^l 3: M(i) = T(i)lJ nfl a]-^- ^jr ^^(stop the decoding iterations if M(i) 

= T(i) at any SIS0 decoder in the ith iteration) 
<26> a o v 7 ] 3> cflA^ ^.^^ M(i)^ i«]*l| al^- 41 *r*<HH SIS0 ^-JL7HH 

3#€ 4i« Hefl<ai cfltb CRC ufBfvfl^CMCi): CRC check output for a 

decoded frame at any SISO decoder in the ith iteration), ^Tflift- T(i)^- 0°li=KT(i) 

= 0). 

<27> nz]^ ^7] CRC stopping criterion ^* #7l EiiL ^Jr 7 ls] stopping 

criterionAS. A}-g-*v ^ o. ^ ^.^^o] tJ-^Tl] ^cf. ^ *fl sefl^ 

CRC til^^l 'tH*ll = (overhead) 7> ^^flsfoj t 4^ ^eflo] 

«fl '31^1 CRC ylM7> ^7fl^l ^ ^-f ^ Sefloj^- C RC stopping 

criterion °l-§-^H 3J<>1 !:7]-^5}cf. <^ UMTS(Universal Mobile 

Telecommunication System)^ Jl4^ sfl^i ^^(HSDPA: High Speed Downlink 
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Packet Access) Al^^ofl^ sje. 4f^(code unitW # <>1^^1 ^-f<H|^ ^«V*} o. 

a oj^o^ s e 0.VJ0II tfl^H -*7] e)Ji 41^1 CRC stopping criterion A]~g- 
€ CRC t>lJ=7} ^7fl*H^ ^cf. ZLEflAi, ^-71 CRC stopping criterion 

tfSL stopping criterionAS. ^>-g-^}^ 3tr*r*l 

<28> (3) Approximated Cross Entropy Stopping Criterion 

<29> 0.3. ^- s^-i- ^(probability distribution)^ J5L* r M s.^ (CE: Cross 

Entropy)^ ^7} -f- ^--fr -grSCprobabi 1 ity distr ibut ion)#^| probabilistic closeness 
1- M-£Hm t^^SAi A>-g-^ ^ o^cf. Hagenauer^r ^ 7fl^ SIS0 ^-jMI"^ #^ 
^ ^"1- ^-^(probability distr ibut ion)**]:^ ^} <$^S.&\ (cross entropy)-!- 
^1^£(LLR: Log Likelihood Ratio, d l*> "LLR"°]5t ^*>7]S. tr^f)* °l-§-*M ^^*> 
-2 ^r^M^, °lt ^-S7l^ stopping criterion^ 3-§-tr ^o] 

*>&i}. a 0 v 7 i ^^^o] 3]-c>^^ ^1-71 SISO ^-^71 probabilistic 

closeness7]- nfl-f ^r^-S)^, ^*1*K£^- ^r}^ stopping criterion^ 211°]; 

<30> <^7}*\ ^-71 Approximated Cross Entropy Stopping Criterion y 0 v ^* M-^-^-fl^ 

7] <2:£ 4>^ ^-Cf. 

<3i> S £ 4: M (i) < T(i)«a ^ ^ 4Jl ^^Kstop the decoding iterations if M(i) 

< T(i) at any SISO decoder in the ith iteration) 
<32> ^oM <^7i 4><HH ^llSISO ^-S7HH^ 
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" expClL*- > (Ult )|> olJl, *fl2SIS0 ^-J^HH^ «§^& 

expC|L«Cu fc )|) ^.uj-B^x^T^, ( * expCIL^-^C^,,)!) atSISO 



decoder 1 or k e Xp( |L ,* c« k )|> at SISO decoder 2) , °J T( i )^ TClO" 2 

~10" 4 )o]cf. 

<33> #7l Approximated Cross Entropy Stopping Criterion «<H^ ^r ^-5: 

^HHH -g^^M ^*1H Z| SISO ^-S7l^S exp(.) ^Sfl^n} is}jL, 

^4^^-^ ^"71 exp(.) ^ ^-*H1 x$xi\- -&}B.^o]^o] ^-^-HChardvvare complexity)7l- 

<34> (4) Hard Decision Aided(HDA) Stopping Criterion 

<35> Hard Decision Aided Stopping Criterion «<HJ£r ^ ^-S. ^°IH 

¥ 7fl^ SISO 4JL7l!-^ #a ^iL<H# tijja^, ^7} v]m ^ofl ccfe^ ^-7^2] SISO 

«7l§ Zf^HH ^J&OH ^>°17> &-g- ^-f i^l- ^Xlsfe « 0 V^0]cf. 

<36> <^7lA^| ^V 7 ] Hard Decision Aided Stopping Criterion H ch^-8: M-^^ig *>7] <S?i 

<37> S £ 5: M(i) = T(i)^ «fl ^ ^-S. ^*](stop the decoding iterations if M(i) 

< T(i) at any SISO decoder in the ith iteration) 
<38> s&7] <2i& 5>°\}*\ M(i)^r i«i^fl aV^- ^-Jl. (i-0.5)«i*fl «1^- 

number of different bits between decoded information frames in the ith and 
(i-0.5)th iteration), «y« T(i)^r 0o]cf(T(i) = 0). 
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<39> <#7] Hard Decision Aided Stopping Criterion ^^HH^ SISO ^-5l7l^ ^ 

^o] ^-z- ^fl siSO ^-Jl7l<q ^£_o] ^s). tilju^flo): *r^-lH °}^. 

SISO 45171^ ^^7) ^7H«y ^2.5]( me mory)# ^ L wl^H 0 > , ?> *r^. 



<4 0> (5) Minimum Absolute LLR(MAL) Stopping Criterion «cM 

<41> ^7} Minimum Absolute LLR Stopping Criterion «<H^ Hagenauer7> ^1^^ 

approximated cross entropy°fl £}tr stopping criterion 0 !]^ ^j-g-s)^ ^^S^l-*! &}7] 

<42> | A T i ^ ^ ^ | 2 

<43> #71 15zf ^-o. eA> ^ ^ o. Afl S ^ stopping criterion, ^ #7l 

Minimum Absolute LLR Stopping Criterion w cM-§: ^l^r^, #71 Minimum Absolute LLR 

Stopping Criterion *£^-§k M-Ej-ifl^ t}7) <S?i 6>-4 ^-cf. 
< 44 > ^ 6: M (i) > Tl (i)olji ( M (i) > T 2 (i)°a «ti #4 ^^Kstop the decoding 

iterations if M(i) > Ti(i) and M(i) > T 2 (i) at any SISO decoder in the ith 

iteration) 

<45> AJ-7) <2l ^ 6> o]i^ M (i)^ i>M tiV^- ^S. ^HHH ^lvSISO ^StH 

k C|L ' Cu ^* q-^^(M(i) = k (|L ' at SISO decoder v in the 

min _ . 

ith iteration), Xll^Tfl^ T x (i)^ M °^ t o]ji t zD2<$7})& T 2 (i)^r Mj + T d o]cf 

(Ti(i) = T^^°^ T \ T 2 (i) = Mi + T d ). 
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o.s, ^-71 Minimum Absolute LLR Stopping Criterion SISO 
^3L7}2] ^^ LLR 3Jji 7>^c-fl zl ^t«o] ^(minimum)*?! stopping criterion 

a>-§-*>^- w o v ^°li=f. #7HH -g^tr wV^r Approximated Cross Entropy 
Stopping Criterion H eHn ^ Hard Decision Aided Stopping Criterion ^ch^Hl'H 
stopping criterion^: 3.^ ¥ 7fl^ SISO 4l7l <HH ^#*V A}-g-^>^ J oq. ) a o v 7 ] 

Minimum Absolute LLR Stopping Criterion ^*fl^| SISO ^3c]o||;j 

5^ ^a.^ 7HJ1 ti>^- 411 ^Jol 7>^s>cf. zieiM-, ^ 7fl SISO 4 

3171 7> <>Hd ^fl^l SISO t]3Cioll^ ^iL 1 ?!* 7MH ^4 41* ^^l*>7l 

afl^-ofl sr e fl<y ofls^CFER: Frame Error Rate) ^ 7pg^o] & 

A oM 2fll<97« Ti(i)4, ^2°J^^ T 2 (i)« tcfl ji^s]^ T f ^ T d l- A]-§-iSlM^ 

-f-tr ^3 ^^f« <>l-§-*lH iE*h Sefl«y A>ol^(f rame si ze )i4 a]^ 

rfl ^wKSNR: Signal to Noise RatioH tfl*}- ^^^1 4^ ( independency)^: #^7l 
^"71 <y ^-g-^^S ^-g-^ ^ *>cf. zLeJofl o]^7ll oj^^s.^. 

^-g-^^S. ^^]^ ^"71 aVrfls. ^afl<a #o\)*\<>) 

*r*m ^ #4 41 5]^7> ^7KV£Hr olcf. ^ xc^oj o]] igo^o} 

(6) Sign Difference Ratio(SDR) Stopping Criterion U <H^ 
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<48> -#7HH ii^tr Hard Decision Aided Stopping Criterion tfS. 4171-1- 

^*Rr ^fllSISO 4l7]S>}- ( ^fl2SIS0 4l7l Zf^HH #3SRr ^iL^l- ^ 0.53^) 
4 41 tr^f. ^^JH ^ti 411 5Utt SISO 4l7l^ 

41 £S o]^ siSO 4171^1 #^ ^^.<H» ^#*>JL oio^o> ^-c)-. tcl-eH, 

#7l Hard Decision Aided Stopping Criterion ^-§-lI nHl^ ^KE.*)1<>H ^ 

7>^o] ^3 z^o] ^^.5. «r»fl o] 5} o} ^7} *ll.5Le] ^7^^ 

7l afl°>€ « 6 >^H ^-7] Sign Difference Ratio Stopping Criterion ^ °H , °l^r 

^ SISO 4171^ #^^^.^2]- o]^ siSO 417]^ ^H^-fr tiling cflAl, 

SISO 4171^1 ^7fl Sefl<!H} tfl*}- <^ A}*} ^^.(a-priori information)^ # 
^ -f 7> ^iL(extrinsic information)^ ^Ksign)* S.^- v)M^}<^ ZL -^17} ^3. 

<49> ^7lA^| ^-71 Sign Difference Ratio Stopping Criterion a cM^r H-Hfifl^ ^>7l < 

7>^f ^cf. 

<so> ^£ 7: M (i) < T(i) <^ nfl ti>^. iLjr ^(stop the decoding iterations if M(i) 

< T(i) at any SISO decoder in the ith iteration) 
<si> ^, <#7] <M 7>°)H <y« M(i)^ i«l*i] #4 41 SISO 417H *\ 

41^ 3Ji S5j]<yo11 rfl^fl ^^5)^ ^^.(a-priori information)^ 

7> ^iL(extrinsic information)^ rf^ J:^- M-b)-i_}H ( M ( i ) : number of 

different signs between a-priori information and extrinsic information for a 
decoded information frame at any SISO decoder in the ith iteration), ^Tfl^ T(i)^ 
p°m(T(i) - p). 
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^•71 Sign Difference Ratio Stopping Criterion U <H3°1H #7l SJ^fe- A >3l ^ 
Ji(a-priori information) ^ ^-7> ^^.(extr insic information)^ LLR ^iL°fl 

alsfl tiling ^^o] ^7} trfl^-ofl a 0 v 7 ) p = O o. s Sign Difference Ratio Stopping 

Criterion a o v ^HH ^rS. s\^r^r Hard Decision Aided Stopping Criterion H 0 V 

<*HH^ ^ ^ 3^ 1±4 #7>^>7fl ^cf. ol^Tfl ^-71 Sign Difference Ratio 

Stopping Criterion a o v ^ °1 Hard Decision Aided Stopping Criterion iicf 

4 ^ S]^7> ^7}-£^ ^1^4 ^7l^>7) oj^^o.^ A}-g-5L|^ A o V 7l p ^ 

^7>Al?l^ ig-g- *Y£L ^S. ^, °H1 aVsj-cr] £^oj ofle^ igoflAi ^ 

-^HH c^s] s t 0P ping criterion^-* ^>-g-^ ^ # , ^ CRC Check 

Stopping Criterion H 0 v ^-4, Approximated Cross Entropy Stopping Criterion ^cM^, 
Hard Decision Aided Stopping Criterion ^^^h Minimum Absolute LLR Stopping 
Criterion ^cM^, Sign Difference Ratio Stopping Criterion 7}^^) Hefl^ <$}&\ 

-§: ^¥ £<M ^^g- 7>^1^ Hard Decision Aided Stopping 

Criterion ^ojcf. ZLa^uj-, -# 7 ] Hard Decision Aided Stopping Criterion H cr^HH 
stopping criterion^: °}*\ SISO #^ ^iL^-fr ^H^rfe ^7}^9l 

Sign Difference Ratio Stopping Criterion Jfr 7 ] Sign 

Difference Ratio Stopping Criterion y o v ^]°1l A 1 stopping criterion^- ^ SISO 

^71^ A};*} ^^9± -#7} SISO ^7l^)A^ #^5^ ^-7> ^ *Rr 

a l^t ^3 ^» Hl^JELS, ^ 7 >^o] t^lS.^^- *M ^ olcf. 
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^M", #71 Sign Difference Ratio Stopping Criterion H o v ^^ ^-t- ^ ^31^ 3.7) 
o\] ofle^ ^oflAi a^o] ^sj-^Tiq-, ai-cfls #4 4s s) 

Minimum Absolute LLR Stopping Criterion y cM^ stopping criterion^- ^>^r*> 
^1 ^# 7>^*r ^ ^l^£(minimum absolute LLR)# oj-g-^H -f^rtr 

7>^lcf. zieflA-^ *}jE.*flo^o.j^ zl 4^51 ?7}7f 151^ ^7} 

£ stopping criterion ^ ^ ^-S-^l cfl^Jl Si 1 }. 



Jl^^^s ^^1^17171 ^ ^ y^.§- ^^f-ofl 514. 

sl-^ ^ 33 3*1 ^ «o v ^* ^1^%H1 

^±§H-& SL^r 33 3*1 ^ y o v ^-lr ^^1 $X^. 
^"71 *V ^3*>7l 3*1 fe; E^iL sjel-I- a>-§-^ ^hV^ 

-2-fr 33-1- T^*Rr 3*H Sl^i, ^elTa^ «>4 41 33 ^°1 01 

nfl^l ti>4 ^JrS. ^^3>J1, ^-7) ^efl^l- ^3*Rr -9^* z|z]-o^ ^cfl^l 
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71 ^^1- ZfZfoJ a]-^ ^^#4, ^y) Aj^-g- ^ofl cfl*l Jf7> ^^tt ol-g-^ <y 

3**Kr ^#7lSf ( ^7] ^^^3Zf oJtH&S] «1 ^^Hj 7fl ^7} 

^ #^Hr ^1^7l# S^-i: ^-^^-5. 

-2-ff- 33* ^*Rr 5d°H, ^ #4 3*1 ^3<>1 *]7>^ 

*1 #^Rr 434, A oM ^cfl^l -i} £].£!- ^ £\± ^tfl^l ^3& 

434, ^71 4)^-1- 4^ ^ 3iL*4, ^71 Aj^l- ^z|<Hl tfl^ «- 

71- 3i±l:# ol-g-^ oj^o. ^^Kr jz)-^, <y^l^ alia ^o^ofl 

#-§-*}7fl ^"71 al^- ^ tg^-g- #3*Hr 43^1: ^3^-3. fVcf. 



-S^* #^4 -2-4 # tssl^l ^€ 3J°leHr 3# -fr4*H 

^ ^-Jl 4^ ^ °1^ 4^<HH 51 =( turbo code)* ^1 

-§-^H ^«o v ^ -SL^f- 33(FEC: Forward Error Correct ion)-§- ^ 3-*l°*M 34 7l§ 
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(stopping criterion, o]*} "stopping criterion"o]ef f$f>\7]£. tr^-)^: ^3&°1 
^^1 41 3 S (LLR: Log Likelihood Ratio, °l*r "LLR"ol5r 3)*M3. tr^O^I ^ ^r£* 

^ Sa«H°> ^>7l ^^1, #7l #sfl 7]^ ^ofl^ ^^tr ^ Minimum 

Absolute LLR(MAL) Stopping Criterion « 0 v ^°fl A i ^-§-*r^ stopping criterion 

^ ^ ^(measurement valuers, ^tftf. ^ofl^ *H<#S}^ #7l Minimum 
Absolute LLR Stopping Criterion U <H^ ^Sb§- <§r^3h°^. ^>-g-^^ ^-§r " 
SDML(Sign Difference & Minimum absolute LLR) Stopping Criterion" w 0 >^o]e|. ^b\-s}7] 
3- 

^•71 SDML Stopping Criterion i-HM^ S>7l <S£ 8>4 ^-cf . 

S£ 8: M(i) > T(i)^ nfl tf>4 41 3*1 (stop the decoding iterations if M(i) 
> T(i) at any SISO decoder in the ith iteration) 

-8-71 <S£ 8>°fl*i M(i)^ i«I*i| #4 ^S. *Hv«3^ ^/^ 

^ #^(SIS0: Soft Input Soft Output, °}*\ "SIS0"&r ^*}7}3, *rtf) 4^71 (decoder ) 
oflAi k C|L V C^Pg. u]-EHH(M(i) = * <|Lv C Uk )|) at SISQ y . n 

ith iteration), <3tH& T(i)fe i«l*il ^ 41 ^oiH XlvSISO 415]h 
^^1 = e|]<SH tfltfl SJ^s)^- ^ ^Ji(a-priori information, <=>]^\ "a-priori 
information"^ ^^}7}S. tW^f ^7] ^lvSISO ^s]^ sgfloiofl tfl 

sj] #^5^ -^-7> ^il (extrinsic information, °1^> "extrinsic information"^ % ] *>7] 
3. sjg. cfs H-i-s- ^.g. q-Ef^cl-(T(i): number of different signs 

between a-priori information and extrinsic information for a decoded information 
frame at any SISO decoder in the ith iteration). ^, #7l ^lvSISO £KS.7l°lM 41 
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£)ir ^il Hefl^-fr nM^fe Zf^Hl ^t\n^\ a-priori information^ extrinsic 

information ^]^L-s\JL, ^7} a-priori information^ extrinsic 

information^] ^17} cf-E- ^ ^7} <$7j\& T(i)5. -M^s>^ =L^\J1, ^7} < 

i(index)°lcf . 

^■71 ^6>^ SDML Stopping Criterion «o v ^ ^iL ^-Ji7l (turbo 

decoder)^ s.^<3 ofl^-^(FER: Frame Error Rate) #7l ^efl 7l# -g 

^tr Hard Decision Aided Stopping Criterion iM^r 7]<5] ^-^tr ^¥^§- 7 r *H, 33^7- 
aV4 ^rSL s\^r ^-7] Hard Decision Aided Stopping Criterion 7^ -O) ^ 

t!: ^)^# 7>^lcf. ti}^, ^-71 Hard Decision Aided Stopping Criterion ^ o] 

# SIS0 ^7l^ ^^(information codeword) SISO 4^171^ ^£.0] %. 

^4 ali25flc> *>S.^|<H o]^ SISO ^-5:71^ ^iL<H» ^ 

7>3<?1 ^l£^(memory)# ^Hl^^ ^l 1 ?}-, #7l SDML Stopping Criterion u 0 ^£- 
tSE^l ^7} xflS-el ^«l7> ^^.^o] a> 7 ] Hard Dec i s i on Aided stopping Criterion # 

^-.g. 7}*lth 

°l7H, a o v 7 ) SDML Stopping Criterion *&^H1 tyB E)Ji ^-^7] £ 
1* ^^^>7)S *Vnf. 
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#7l £ 1-g: #2:§>^ , E^Ji ^-3L7l(100)fe SISO ^71(115)^, ^ St 3#7l 
(117)Sf, ti]jii7]( comparator) (119)^, fce]tfr 7lM3(OR gate)(121)Sr, 7>^E^ 
(counter) (123)3)-, ^7l (125)^, ^1^ 7l (control ler)(127)3 ^#€^. 

Zl^Jl Hi 3*| ( input buffer) (111)^ #7l ^ 5L3l°d, ^ ^ E ^ 4^713. 

^sItt ^ Serj 3Me|# tf|3l^tbcf. =l^JL (output buffer)^ «fl^ 

^# tfltr EiiL 4^7> J- ZL #^ ^iL^S tfl^^tr^". #7l Hi 

3](111)^ #71 HlsJ^ji SX^ ^ai xcefl<y# SISO ^71 (115)3. t^W. <^7H, 

#71 <?J^ Hi 31 (111)^ #7} ^# SEfl^t ^#*Rr #>gl; #71 SISO 4Ji7l 

(115)3. #^*V4. #71 SISO *rJL7l(115)fe #71 Hi si (lll)ofl X] ^e)*V ^-g- <y 

^^tr ^ H ^-Jl fe^ofl i4€- #71 #^ Hi 31 (113)3 o] 

#71 43^°fl cfl«fl LLR^l ^ *3cfl*l LLR illri^- 

71(117)3 #71 ^#71(117)^ #71 SISO (115) ^ ^ 

ILLRi-g. <y^«H ^rfl^l LLR(minimum absolute LLR, ^ls> "^dfc: |LLR-l»olgf 

713 ^cf )°1 M(i)# 3#S r JL, #7l M(i)» H]iE7l(119)3. #^ 

tr^f. ^H, SDML Stopping Criterion u o v ^-8r ^il ^-Jl7l M(i)» 

^il |LLR|^. -^^5>^ ^Olcf. 

#71 SISO ^-S7l(115)^ #71 SISO (115)3 ^^sj^ k^^fl ^il 43 

-^(information symbolHl tJl*V a -priori information La C a *>s>f #7l SISO ^-5171(115) 
#^5r^- k»l*l) ^iL #-&°fl rfltV extrinsic information Lc ( G ^t ^sl^- 7ll°l3. 
(121)3 #^*rcf. #71 feel^ TiH 3(121)^ #7l SISO ^-3171 (115HH #^ 

tr a-priori information La Cu k )<4 extrinsic information Le C G *> ^-^^l -fJi-I- ^e) 
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'S'&aH ?>*Bi (123) 3. #^t!r^. ^71 ^Ei(i23)^ #7l ^e)^- t)M e (i2i)6jH 

1^ 7}*}^ ^» * 71(125)3. #^*>J1, 

A oM 71(125)^ #7l (123)^1^ ^Issq- ^ m A oM W1J771 

(119)3. #^?Vcf. ^1-71 7]-g-Ei(123)7> ^El^- 7tiolE( 12 l)o)lAi #^*r ^1Jl°11 

*l 1^1 7>^1^ ^ 7>^^^ o]^-^ a o v 7 | a-priori information 

extrinsic information Le( -^317> ^-fofl^ <#7] fee) tr 7flol M( 121HH 0 

-§- #^*>J1, ^7] a-priori information La C extrinsic information LeC 

Jf JL7J- Cfl- T^ofl^ ^-71 7flolE( 12 l)ol)^ l-g. #^^>7l nfl^-olcf. ^, «V 

^ SDML Stopping Criterion «^^r E^iL ^Jr^S} stopping criterion°-3 ^>-§-S]^ 
^31$; T(i)!- sfl^ Sell<y^ a-priori information^- extrinsic informational 

51 (quantization)^^* ^-f, <^ ^^-o] scalingSH 91^ ^ 

7l <#7}S)- scaling *HH1 *r°ll- Je^}71 ^*}r ^Mi}. 

-8-71 HliH7l(119)^ ^7} 3#7l(117HH #^tr M(i), ^ 

k q # ^ 7l(12 5)oflA^ ^ oj^^ T(i)!- *]Mis}<*\ 

71(127)3 #^tb4. ^71 ^1^71(127)^ ^"71 «1:E7K119HH #^tb ^§3* M(i)Sr 
°j7il& T(i)S] ylm 7 >xlji a}^- ^ ozf^ofl cfl*v ^ ^a.^. ^tr4. °M 

*1, ^-7} 7^1^71(127)^ ^7HH H^tr « r £r ^°1 SDML Stopping Criterion 

°o^* ^-§-^1-71 tqi^-cHl ; M(i) > T (i)«a *fl al^- ^^^7l^ ^tr^. # 

71 TlH 71(127)^ ^-71 E^ii ^7121 ti}^ ^ ^3*}^, aV^- ^ 3*11- ig 

^ ^-JL ^^1 TURB0_ST0P* 4 v 7l SIS0 ^7l(115)S. ziel^ 
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#7l SISO ^71(115)^ #7l afl<H7l(127HM #4 43: ^^1 ^ TURBO_STOP 

#-§-^1 tO-4 4^ 43 .g. ^c^nf. 

ZL5]^ <^7l^ #7l £ 1<HH ^#71(117)^ vfl-Sji- ^-1- £ 21- # 

#7l £ 2^ £ 1^ ^#71(117)5] vflJf ^-g- = #^-i£o]c]-. 

#71 £ 2* , #7] ^« ^#71(117)^ SISO 4-^71(115)^1^ ^Jr^ 

ILLRI ^^.ofl d]*l ILLRI, ^ M (i)l- ^*}-7l #*l3>|, # 

7l £ 2<H1 £Al^ji oi^ Hl-s}- go] ^efl<y* 43. ^ #71 ^ell^-i; ^ 

43 « ^^1 ILLRI 1- ^ ^i^O] M(i)^- ^*Rr ^ ti)i27l 

(comparator)^ 4i ^7l (selector)* °l-g-^H t 1 ^^ *r 

#71 S. 21- , ^141^71(210)^ #7l £ ^^tr ^lH7l(127)^Bl 

^ S7l MAX 2]- #71 3#7l (117)^1 ^ M(i)* 

3., #7l *1H 71(127)3.-^ 3} 4i^4l3l SEWl ^ #7l ^ °m ^ o]^ ^eh 

#^4. #7l ^H7l(127)^ 2} 2^1^ MAX* 4i^}7l ^tr SEL^: 

#71 3l^Sl A]^ ol^X^ Aj- 7 ] af^^ ^#71(117)51 #^o] M(i)* 
4i^*Rr SEL413H- ^ ; Aj-71 SEL4!3l^ ^ ^*fl ^^l 0^1 

#3L, ZL ol^ofl^ 12] ^o. til J5171 (212)^ #7l 1^ e» 7 ] (210)3^ 9\ 

*^2f SISO 43171 ( 115)3.-?- |LLR(k) I -i-ft- ^ ^ (a,b)-2.5. *}51, #7l ^- <^(a ( b) 
# tiling #71 aim ^jq-ofl o]^ a o v 7 ) - <a^(a,b) ^ ^>i4» 4i^*H #3tr 
4. *J7H, LLR(k)^ #71 ^efloj^- ^ ^ k ^ Ai^ofl LLR-fr M-B^t]-. <§) 

#71 |LLR(k)|, ^ b7> #71 ^1141^71(210)3.^^ #a > ^ a ^d- 3. < 
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b)* #7] HlS7l(212)^ "1"* f^SM, 3.^} &ul #7l S^( a <b)^r *r 

^*}*1 #7l til j5!7l(212)*r "0"# ^12^1^71(214)^ #7l |LLR(k)l^ 

#7l »1 14d«?7l (210)5.^- 1% S\ #§1 z}-z}vg- 04 <a^M. 1^1 *>Jl, 

#7l WlJE7l(212)S-^E^ #^ Aj^Jis fi^ ^- 7 1 oj^^EE 04 1 # 5>i4# 

-Sd^H -id 1 ^ ^xms <Q*m±r M(i)S <H IS, #71 *fl2^ 

71(214)^ #7l tiliZ7l(212)^fEi4 ^d^^lS7> '0'o]# s£ 7 ] 0 4 ^ ^ °1 # 

e3o_ S A±Efl£] J7 , #71 «llil7l(212)S-?-E^ ^HflAl^y]. 'l-ol^ ^-71 ^ oj 

i£o) ^<L3_ #7HH H ^ ^-ol A o V 7 ] £ 2 <^H £Al^JI ol^ ^ 

& ^#71(117)^ ell^l^Ei^l ^ MAX5 2:71 5rtr ^, z| ^sfl<y-fr °]^±r #^1- zj-zfr 
1 tfl^: ILLRI ell^l^E^l 7]^ ^ ^M^}^ ^[t]^]^ <3HMj= 

(update) ^-°-S*) 4^^^S ell^liEiofl ^ ^ M(i)5 #^*Rr 

4^-5 £ 3^ %rS*H SDML Stopping Criterion y J"#^- °l-§-?r E^iL 4^ 
-§: -g^^MS. *ltf. 

#7l 3^ ^ ^^HHl SDML Stopping Criterion «J"#* 

#71 £ 3* #3:*}^ , E^i 4^715. Hefl^l ^ ^ ^*fl ^ 

^-^ ^rW7H 311^7111^ ^H7l(127)^ #7l 4§pg# M(i)4 °J« 

T(i)* AA 0°-£. ^7}j%K[jl, ^ i, V « IS 2:71 S^JI, ^Cfl tiV^- ^j: sl^i- 

ImaxS ^^^>Jl 313#7jl5 *H8th=K i = 1, v = 1, Imax setup). <*|7H, # 7 1 i^ 

■4 ^-Jl 5l^» M-Ej-qlH, V^r ^71 £Jl# 4 El- Ml 4. °^ #7l V 7> 1^ ^-f 

^USISO 4^7l# M-El-udJi, #71 V 7l- 2<£ ^12SIS0 ^-Jl7l 
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1- M-^^rf. ^-71 313#t]Ha| ^7] A\°\7] (127)^ *flvSIS0 ^-Jl7Hl cfltlH i^^fl w> 
^ ^-Jl ^^^-S.^. 7\}<>\%^. ZLE.]^ ^7} 5. 16]}X\ ^tg^J. «^ ^-o] ^IvSISO 

^71^ ^ ^-JL -H^-g- ^71 ^2. ^4-^1 ^ ^#71(117) 

^ 315^:7ilofl^ M(i)# «li!7l(119)5. 319#7flS 

^"71 £ 1°11^ ^^tb ^1 ^jvSISO 4^71^ al^f ^-2. 

Sfji, <#7] ^S. rt]-ef fes^ 7flo]E(i2i)^ a-priori information La < G k ><4 

extrinsic information LeC "^H- ^^th ^^V*>J1, #7l fee)^J- <£^> ^s)--f- cj-A] 
£1(123)7} 7>-gr^tr 317^7^1^1^ ^71(125)^ ^ K$t ^*fl <y« T(i)* 7}1# 

*H ti^ 71(119)5. #^tr ^ 319^7^15. ^tr^f. 

#7) 319#tHH A o v 7 i wlji7 7l(ii9)fe ^7l «§^& ^#7l(117)ofl^ f^*l M (i)^ 
^7) #^71(125)^^ T(i)# tilJR^ji, zl aliS ^H7|(127)S. 

cf. zie^ ^"71 ^]^7l(127)^ wlJ2 ^4 M (i)7> T(i)» SDML 

Stopping Criterion stopping criterion* ^^^>7l nfl-g-oj] ^ c>l^£l ti}^- ^Si 

^-2.7} & °.J2_S ^-s. ^ TURBO.STOP^- #7l SISO ^-271 

(115)3. #^*H 3 Hl^- ^Jr nf^^ ^^*> £ s. ^^^>j7 f^fh}. tb^S, # 

71 319#7lHH Aj-7] ^0171(127)^ ^71 *]M ^ ^7] M(i)7> T(i)# Sl^x] QSr 

^-t- ^"71 SDML Stopping Criterion iHJsl stopping criterion* <?>^}*1 ^Ke.3. 

^ ^ ^l^o.^. ^l^^>7l 321^-7^1 S. *}«cf. 

<#7] 321^7fl oflAi a> 7 ] Tflo^ 71(127)^ ^7) ^ ^J: M-Hfifl^- ^ [2] 

^-7] ^cfl «}^- ^-Jr Imax dI^o]^)^- ^A>^Vcf . Aj- 7 ] ^a> aV^. 

^•2. M-E}^^ i^ ^o] A o v 7 j ^cfl a].^ ja.jr Imax ol uVo] o}vd ^-f 
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e] ol#s] til^- 4JL7> £-7>^$-°.S ^"71 ^^71(127)^ ^ 4J» 3*1 ^ 
TURB0_ST0P^: #7} SISO 4^71(115)5 #^*H z\ o]^o} a}^- -S-Jr 

4 ^l^H^Jl f^tH}. tr^, ^"71 ^3}- ^7l H>4 5^* M-Bj-vfl^ jo} 

^ V 7l ^Hl 1^ Imax nl^H #7l 7l (127)^r 323^7115. *1*8 

^71 323&7\}°\]*\ %7] ^1^71(127)^ ^"71 SISO 4-M q-Bt-t]]^ ^ v 

7} 2<?i*l«- ^^>W. ^"71 ^Hf ^"71 SISO 4^71 #Jr» M-Ef^^ £^ V 7> 2^ 

#71 ^11^71(127)^ 325^: TjlS. #7l 325#7lHH # 7 1 *1H 7l (127)^r 

7l «>4 ^Jr 3^T» M-Eftfl^ ^^sr].j 1> t£^V SISO ^3L7) ^Jl* 

H^TT v # IS. ^^^>ZL(i = i +1, V =1) <$7] 313^7}1 5 S)#0>^>cf. -tf 

7] 323#7lHH ^4 ^-71 SISO 45171 V±S_% M-El-ifl^ ^ v7V 27> Of^ ^-o 

^7l A°\ 71(127)^ 327^-7115 ^l^^Vtq-. -# 7 ] 327^711 °\}*\ ^7} 7} o}^ ^ °- ^ ^ 
^71(127)^ -#7l SISO 4^71 wiJil- uJ-Ej-vll^ ^ v » 2JL ^^*>Jl(v = 2) ^-71 313 

ZL5l^ <^ 7 1>H A oM ^51 SDML Stopping Criterion ^<H1 4f Ell 4 

Jr Al^-^ol^( simulation ) ^eflofl ^oVs}^ stopping criterion « 0 V 

*H 4€- ^Ji 431 sf^^l Al^eflol^ ^^1:4 ti)JR5}7lS ^cf. c^H, >y- 7 ] Aj-g. 
efl°l4i-g- ^sfl *M*-*rfe- El^. ^-S7l^ 3GPP(3rd Generation Partnership Project) If 
if^MH ^I^tt K = 4, -^JLS^-i- R = 1/3^1 ^Ji ^-^oH, z]- ^ 

71^1 RSCCRecursive Systematic Convolut ional )^1 13"^ (transfer function)^ ^f7l 

42-25 



1020020078523 2003/3/18 

<81> 1-KD-KD 3 

[-^Al 2 ] GCD) = [1 ' Ih-d'+d' ] 

<82> ^-7] E^iL -*f JLSJ-I- ^tb ^ e) aj( inter leaving) H 0 V ^ «H 3GPP S.^ 

°fl ne^, Eil± -fJ:^ -^-Jl^ (codeword)!- n^H^r <^a> 3 he 

^l^CBPSK: Binary Phase Shift Keying) QSl «<H]* ^>-8-*>^ , AWGN(Additive White 
Gaussian Noise) -ids.* 7}^f>}7]S. tr^f. 

<83> ZLB^Jl, ^^H^ ^a] n^]o]A ^3L*}7) E^iL ^7lS^ max-Log-MAP 

^Jisl ^(algorithm)* 7li&.o 3. floating point SIS0 decoding algorithm* a|~§- 

*Kn, 4 SIS0 ^-S7l^ <yB]e]^» -g-sfl °S^sm ( ^eflojo]] ^cfl 

stopping criterion^ A SIS0 4l7l<2] ^s. ^-§-^ ^ tH}. ^, £!:4 

417} ^ 41 S^fe 0.53) ^olcf. zl^jt. SDML 

Stopping Criterion U^^h I^EflS] stopping criterion «<H)-i- #<>ll*| *1 5] ^^5]^ 
^l&r* 1^-5. stopping criterion H 0 v ^-li, ^ Approximated Cross Entropy 

Stopping Criterion *£H^2}-, Minimum Absolute LLR Stopping Criterion y o v ^^f, Sign 
Difference Ratio Stopping Criterion ^ Tll&^t- cj-^g-^zj- go] A^^cf. 

<84> (1) Approximated Cross Entropy Stopping Criterion 1H] : 7= 10 -3 

<85> (2) Minimum Absolute LLR Stopping Criterion T f = 5, 7^ = 5 

^ (3) Sign Difference Ratio Stopping Criterion : /> = 0 or 20 
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Ur^^l SDML stopping criterion stopping criterion HM-M 

£ 4^ Ee|°] a\o}z^7\ 5114*3 till SDML Stopping Criterion 

4 ^2fl£] stopping criterion «o v ^! w^Hl *r€- ^efl^ S^ltr ^HH^tf. 

^-71 £ 41- , ^ Ell ^-5171^ seflo] ofle]^- ^^ofl p = 20^1 

Sign Difference Ratio Stopping Criterion « 0 v ^^r SIS0 41715. <£!#^:£)^ 

Sefl^ofl tfl*fl a-priori informational- extrinsic informational 207fl o] xfl «. ^ 
°17> ^i-i: SI SO ^71^1 #§H ^7> ^Cfja ^c}s}££, Ei ^-Jl7l 

3 ^ #4 41 tfd^lfe ^o] 7Hrt5}t}. ZL£ii4, -M^l ^Jl£ irgflo]^ 

^ 9X<LB-sL, =2fl^J ofle^-i: cf€- «1*IH «g^. 7 > ^*>7fl 

€i=r. °1^1-^ ^3 Sign Difference Ratio Stopping Criterion «<HM n-] e^E. p = 

091 ^-f^xr <g^S] SIS0 4^71^ sefl^tfl S.€- wlS-1-^1 tfltr a-priori information 

4 extrinsic information 4°H 41 *r°l7} &ol6)n> 4If ^ *1 SJ-.E..3. , ^-ff 
41 sl^fe #7>*M^)- «>i£6fl seflo] oflBl^^oflA^ Genie-aided Stopping Criterion 
u cH^ 71^ -§-<i]*>7fl ^cf. SDML Stopping Criterion y o^^ 

stopping criterion «H #7l ^efl<y ofle^ ^ofl/^ ^ <i^7 r i£ 

^*>^1^-, -*7l £ 4°fl £Al*V w}<2}- £o] zl ^ s.o] ^efl£q cf^. stopping 

criterion HHH «]«fl *J-o> ^ 7 >^^cf^ ^ <g + 014. 

°l7H f #7l Sign Difference Ratio Stopping Criterion « 0 V ^4 SDML Stopping 
Criterion IJ-^HH °fl^# ^o)H ^ ^H^Kr j=l « 0 Vai s - 
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stopping criterion^ ^-JL7l^- ^*Hr ^H}2l SISO ^3L7] Mtt* Jl^^M 

M(i) S T(i)» ^^*>ul, ^7} M(i) T(i)» °l-g-«r^ ^ 3*1 <^-^-# 

^*>7l nfl^olcf. a, AV 7 ) E-| H 4^71^ ^f- 7fl2l RSCl-ol SS^E.* ^ 

^ ^HHo]a S) ^q.^ SISQ ^7l^V-i- 7^1 ^ ^ ^ c^W-g. J^*^ ^ 

E^iL ^-Jl ^J±^ 1/2^ A>-g-^fe. ^^^>Uf. ol^Tll ^Atb *j 

ji^ l/2^# A>-g-S>7l nfl^-ofl xcell<a 6\) ^ #o\)*] ^ <Q°]^7\} ^Cf. ZLZ\ 

^7l Sign Difference Ratio Stopping Criterion ° 0 V ^ ^ SDML Stopping Criterion 

tij-Alj^ ^^*>7ll ^l-M-21 SISO ^7l 7}X]JL ^-S. 3*1 ol ^cj§>^ 

Minimum Absolute LLR Stopping Criterion «<H^£r -^liirSlH^ ^7) Genie-aided 

Stopping Criterion = efl<y <$^-& ^cfl -frA}*}^ T(i)» -£3*}7l nfl 

^Lell<a ollei^- 1^-7> tilja^ ^-cf. 

tr^, Hard Decision Aided Stopping Criterion ElJi ^-J:7ll- 

*fllSIS0 4^7121-, ^12SIS0 4^71 5.^-21 JLS^H M(i)2f T(i)» ^^l nfl 

^-^l ^71 Genie-aided Stopping Criterion 7l2l Sell^ ^^4- 

7>^]i=l-. str Hard Decision Aided Stopping Criterion «cM£r ^^t ^S. s}^ ^ 

°1H:£ Genie-aided Stopping Criterion 0.55} 2} ^ 7 >^<y ^S. ^3 

IIS SRrdl, Aj- 7l 0.5^1 21 ^7>^o] av^- sl^ ^ o. ojo}^ SIS0 ^jr^c} # 
^ 3iL°H 2^5. ^.=. 7 > ^^11^1 ^7l Genie-aided Stopping Criterion 

^■Sr ^l^H ^Jl!- ^ 0^0. q, AV 7 ) Hard Dec ision Aided Stopping 

Criterion «cHl€- tr ^2} SISO ^-Jl ^*8«M 0 > §>7l nfl^-ofl If^t}. 

zl^ji #7] Hard Decision Aided Stopping Criterion «o v *}£- S312J &| -^^H 
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^ ^efloj ofl^-g, ^<^oflA^ EliL 3E2] ^ ^iL 71-^^1 (minimum 

information weightHl ^Itb undetected error 7} ^-^rTfl Genie aided 

Stopping Criterion lM°fMfe ^^l 1 ?]:, Hard Decision Aided Stopping 

Criterion y o v ^HHxr t^^l = °flel3.>H 5.^ #^-o) 

#7l £ 4^1 JE^l^H ^. ol> cf^o| st0 ppi n g criterion «<H# f^H 

«flei-fr ^¥ £°1H 7># -f^tr stopping criterion «<H^ Hard 

Decision Aided Stopping Criterion SDML Stopping Criterion *8"&]o]cJ-. #7] ^ 

7M ^4£r ^iS- ^"71 Hard Decision Aided Stopping 

Criterion y 0 ^^r 7>^, ^ Genie-aided Stopping Criterion 71^ ^-a> 

Hefl°J ofl^-g- a}4i ^ ^ ^-jS. 7>^lcf^ ^o)]a^ #71 SDML 

stopping criterion HH^i} 7>^cf. TjM£ofl #7] SDML Stopping Criterion # 

Hard Decision Aided Stopping Criterion H <H^ 7}<i| -fMrtt £s|oj 
^ir ^5- ^ ^ 3^r« *>=^il^^ ^7H°J ^Da-eJ-i- f^sM 

^o> £ ^rf^ 7>^lcf. 

#71 3E 4°lH*f sefloj ofle^ 7 ^iLsL £ ^tg<q SDML stopping 

Criterion ^4 ^efl^l stopping criterion ^1"^- «1 iH^f ^-^- D l , t^-g-AS. £ 5# 
^ ^-Jl sl^» 7)&°.3_ ^-^^1 SDML Stopping Criterion ^4 ^eflsl 
stopping criterion ^H^H-i- tf].H3rl-o} ^^^>7lS. ^nf. 
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<94> a o v 7 ] c 5 ^ ^ e1 |<y a}o)^ 7 } 5i 14 <y nfl a. i^tgcq SDML Stopping Criterion ^ 

4 ^efl^ stopping criterion ^-^1 4€- ^5" ^ ^-Jl S)^r £*13r nifl 

<95> Aj- 7 ) £ 5# #2^, ^ Ei^. ^ZL7)°) ofl ^afl flo^ P= 2091 

Sign Difference Ratio stopping criterion « 0 v ^^r ^^^1 SIS0 ^-31713. ^#^3^ 
Seiltll tfl^fl a-priori informat ion-4 extrinsic informat ion?_Hl 207fl ^ 
°M Sl^r ^-fofl^f n^r SIS0 «7l^ #?H1 ^ 7 j- 4J171 
o] tf>^- ^-J: ^A] 71^ ^o] 7>^l-4. ^V 7l p = 2 0*1 Sign 

Difference Ratio Stopping Criterion w eH^^r p = 091 Sign Difference Ratio Stopping 
Criterion «<HH t>l*fl ^ aV^- ^-S sl^^H ^ ^# 7>7i^cf. ^7} 
SDML Stopping Criterion °o v -^-cr ^7} Hard Decision Aided Stopping Criterion 
7^ -fj-A}*V ig^ tiV^ 41 7^^^£ ^^l^^o.^. ^7}^9l nflS&l* ^ 

*>*1 ^o>£ slcHr #3* 7>^iq-. 

<96> Aj. 7 i 5L 4 ^ £ 5°lH^ ^efloj Afo| 27 } 5114<el ^-f* 7>^*>^ z}- stopping 

criterion ^ ^ ^-g. ^-fr al JH^t}. cf-g-il 

3. ^-71 ^efl<y A>oi^s. 2558= r 5115/21 3. A stopping criterion 

5Ln°A °fl^^r ^ ^ ^tt# «liilsl-7lS 

< 97 > s_ nefloi A>ol^ 7 > 2558^ °fl ^"^^ SDML Stopping Criterion ^ 

*r #Hfl^ stopping criterion ^^-ofl 4^ <^1^# ^-g- ^a]*V ZLEfl^o]cf. 

<98> Aj-71 £ 6-g: i§^r7Hl oi-a^ ^Hlcfl ol^- ^a] Aj^^o] UMTS(Uni versa 1 

Mobile Telecommunication System)^ sfl^ ^^(HSDPA: High Speed 
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Downlink Packet Access) #^1 Al^ofl^ CRC ta] e ol-g-^-o} al^ ^S.^ ^llb ^ 
$1^ isH^ *}°]^ 2558-5114 HlEolcf. #7] ^ 6<*IMfe #7l ^efl<y a>o]^ 2 558 

^38°-^, St!: Hard Decision Aided Stopping Criterion ^4 SDML 
Stopping Criterion ^>o]^^- j^cf ^SH^l M-B)-vfl7l # 7 1 Hard 

Decision Aided Stopping Criterion ^^^f SDML Stopping Criterion u o v ^ ^ 
Genie-aided Stopping Criterion cfl^r ^31^ £^l^>^cf. 

#71 5. 6<H1 £^lt]r w>^f ^"71 Hard Decision Aided Stopping Criterion ^ 

3f SDML Stopping Criterion y 0 >^H 2.*-]}<$ ofl^^ Genie-aided Stopping 

Criterion « 0 v ^^r 7]^ 1J|1 0 J A>ol^ 7 > <*J-§- ^-f ^- SDML 

Stopping Criterion ^tr^^r- Genie-aided Stopping Criterion -g-^*}- 5.31^ 

2135}-^. ^71 JE 6^] £AltV ^ol i^cq 

SDML Stopping Criterion « 0 V ^°1 al^H*] rfl #^-wl(Eb/No)7}- <8«H>H 
£ *r°lJL afla^o] ^ 7-1^51^1?]; ^a>^o.S. UMTS^I -H^ £«<^ 31 ^ 

-f-A] Al^Efl-g. wlE^ui^l cfl ^H}(Eb/No)7V 3^ ^<*-& JlB^l gc*]. 
°1^7fl ^ i£efl<y «ne^# Ef^i(target)^.S <gy] nfl£-ofl #7l JEefl<y ^£1^ 
^if 'gsHr A J"7l UMTS^ -H^r sfl^l ^ -f-Al Al^efl^^ B\i±v)=l^ ^±=-6\] 

5L 6«11^^ IL5fl<y ofle^ #^g- 7l§o.5. ^ SDML Stopping 

Criterion ^^fl^ stopping criterion y o v ^#, ^] Hard Decision Aided 

Stopping Criterion ^^^r Genie-aided Stopping Criterion a 0 v ^!ir al^L^r^-^ , ^f^r 
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<L£. S. 7# ^ t>4 41 Sj^* 7l§o.S SDML Stopping 

Criterion H cK^-4 ^efl^l stopping criterion wliU*} 0 } ^^*>7lS ^t}. 

<ioi> Aj- 7 ] E 7 c. A>o]^ 7 > 255813 -& SDML Stopping Criterion 

4 ^5fl3] stopping criterion ^#^1 4€- ^ «>4 41 3)^ £>lfr nsfl 

<i02> £ 7 ^a] se|<y a> ol^-I- 2558 -y^O-H, 5E*V #7] Hard 

Decision Aided Stopping Criterion ^4 SDML Stopping Criterion ^>ol^^ 

£_t± *$%-f>}7\] H-E]-ifl7l ^*)H ^-71 Hard Decision Aided Stopping Criterion 
SDML Stopping Criterion ^ ^ Genie-aided Stopping Criterion y <HHl ^> 

<i03> ^1-71 £ 7<H1 S^ltr af^r ^-ol -#7l Hard Decision Aided Stopping Criterion «<H^ 

4 SDML Stopping Criterion ^^Hl <4€: ^ *>4 41 Sj'rc Genie-aided Stopping 
Criterion ^4 7^ ^-^t}-. ^je.^. S3l<?J A>ol^ 7 |- ^-f SDML 

Stopping Criterion H o v -^Tr Genie-aided Stopping Criterion 7^2] ^^tr ^ir 

oV4 41 £--£4 ^2}-^. #7l £ 7<Hl £*ltr yfsf ^ ^ 

^2) SDML Stopping Criterion a 0 v ^ °1 #7l Hard Decision Aided Stopping Criterion y 0 v 
^ ^ Genie-aided Stopping Criterion ^Htf^ =L ^g-g- »&4 4^Jl sj^^ofl^ 
-fr ^^l 1 ^ ^7MH ^4 ^-o] 1^0} SDML Stopping Criterion «<^£- 

^7>^9J oilS.^ ^P-til7> ^-71 Genie-aided Stopping Criterion 

4 7^ o. A V*l ^-g- 7>^7ll &t±. 
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z\ ^3HH 9HM-*1 ^5- ^°\)*\ <^e] 7H &t§o] 7}^^ 1^1^. n.£\B_5L 



<105> H ><q. a. ^ EiiL 3Ef <>l-g-*Hr £«Vi£ O.^- ^ #*HH til 

4 41 ^1*1-1- ^H*}- stopping criterion ^^^-g- SEfl^jt ^ 

# zj-z^ 2^ ^cfl^l LLR* A>^.«|.uL, ^-71 ^^l a-priori 

informational- extrinsic informational -T-Jl*}-lr /.j~g-*}-_o s}JE.$fl<>| ^1 £-5. <^7}*1 

Tfl tl-cf^ o]^^- 7>^lcf. SEtr, #7l<4 zj-ol ^^o] av^ ^ Bj-^-g- -f.*V £«J-t£ ^ 
^ ^l 1 ?]: Sell°J oil Si ^ ^^HlE ^3|-7> ^5^1 oj^-g- 
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1] 

=3fl«3-^ #4 43l 3*1 ^<>1 917}% nfl^l ^ 411 ^*S*>^, 
^71 Sefl^t ^^Kr ^tfl^l Als^^o. f^f}^ -^JL7l<4, 

^ -¥-7> ol-g-^H MSM: 3#*Hr «9^1?3t 3 #7^, 

A oM ^3&4 <y?(l#S] tilJE ^--§-^1 ^-71 ti>4 4Jl 3*1 ^^o. 

^l<H7l» SL^^r *$SL3. ^ ^71 

13^* 2] 

4 V 7l ^1^7]^ ^3&°1 <$7m#& ^ ^"71 aV^- ^1 3*1 ^ 

# *fe #71 

3] 
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#7l ^il^ ^^.2] ^-lf ^s]^- <3#*Rr fes)^" 711 

17} Cf^- 7>£U*Kr 7>^Ei # i^-g- S.^O. S ^ # 7 ] 

4] 

#7l <^n^k ^#7]^ #71 ^-3L7l5L <^5l^r ^^S] <#*}l%o)} ^ 
4, #7l 7>£^ ^-fr #^*Rr ^-^711- D| 5L^"^8: ^AS *Hr #7l #*1 . 

5] 

#7l ^#7l^; 

1- ^ilS *}JL, #71 ^<H7lS.^-B^ Aji=}}#Jrofl ct)Sfl # 7 ] 2:71^ #71 ^ ^c]] 
*1 <&&(Sl # ^>M-« ^*Rr ^11^^71^, 

#71 ^cfl^l ^SlSSf #7) ^1^h«71^E^ ojao £ *>ZL, #7l ^tfl 

*1 #Sl£^l- #7l ^U^En 7 ] S «. E ^ tilJE^c^ tijiil ^J2fofl 4= AjEHA]^s. 
#3*Hr ^l^lS}-, 
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O.S. ^*>JI, til^H ^^SAS ^-71 

6] 

*H<>H ^-ef a}^- ^^o) o] 7 }^ nfl?}*] ^s]^ S5ll 0 Jt 

^t5fe J^^, 

A o V 7l 0 j3l&^ ^Jlfoll ^-g-sl-Til #7] aV^- -S-Jl *3*g-§- #3j<5> 

^* ^ilS ^71 w o >^. 

7] 



42-36 



1020020078523 ^^ Qt.}: 2003/3/18 

nfl AV 7 ) ^ ^1 tgB^ #<N^&. ^1^1 ^ ^-71 « 0 >^. 



I^T 1 * 8] 

^-71 <y 74m* 3#*Rr 43 

#71 «- 7 > 411 <S^*Rr 434, 

^71 <3^€ 7^1 ZL ^-7] «-7l- 417}- CfS. ^ 

# ^"71 *j3«.aS 3#*Rr 43# ^7] 

9] 

^7l °J Tjl 3#*Hr 43 £r A J"7l <#7fsH 4€- ^ JS.^* -US} 

*H A oM °J Til ^io S ^ #7l 

10] 

^7i «r*m* 3 43^-; 
u. §>i41- *i«isRr *iU434, 
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A o v 7l Sefl-at o]^=. ^^s. ^ofl tfl^ ^ ^tfl^l 
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FER performance over various stopping rule 
(frame size = 51 14, Rc =1/3) 




0.6 0.7 0.8 0.9 

Eb/No (dB) 



42-40 



1020020078523 



^ «a^>: 2003/3/18 



[5L 5] 



Average number of Iterations over various stopping rule 
(frame size = 51 14 Rc = 1/3) 
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FER performance over various stopping rule 
(frame size = 2558. Rc = 1/3) 
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[5L 7] 



Average number of iterations over various stopping rule 
(frame size = 2558, Rc = 1/3) 
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